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The Hadley Wood Hedgerow Trials

Research update: five years of growth!

A blossoming partnership

Five years ago, a new partnership was formed at Hadley Wood Rail Station in
north London. The Hadley Wood Rail User Group, the Hadley Wood Association,
Network Rail, and The Tree Council embarked on a new journey of collaboration
that is delivering fascinating results, improving ways of working, and even
sparking new national research. And, of course, together we have established a
hedgerow, bursting with blossom in spring and berries in autumn!

Why hedgerows?

The planting scheme at Hadley Wood was developed in consultation with the
local community, many of whom were involved in planting the trees. In the 19t"
century, hedges were planted along newly created railways as a boundary to keep
stock from wandering onto the new railway lines.

Over the last century, many of these hedges have been replaced by wooden post
& wire or chainlink fences which, whilst good at keeping animals and people off
the line, are much less valuable for wildlife and not so visually appealing!
Therefore, in this experiment the partners set out to test how a new railway
hedge could be established, what it might cost compared to metal fencing, and
how fast different methods were at establishing a stock-proof boundary.

Not only are hedges part of the history of the railway, but they were proposed at
Hadley Wood for the wide range of benefits they also provide both to people and
nature.

e Hedgerows are fantastic for wildlife, with a high diversity of tree species
supporting birds, mammals, and invertebrates.

e They link up other habitats, acting as green corridors in the landscape.

e Many of the trees and shrubs within hedgerows provide flowers that
attract pollinators, as well as berries for birds and mammals in winter.

e Hedgerows capture and store carbon, while also reducing soil erosion
and flood impacts.

e Further benefits include visual and noise screening, which were key
factors. Above all, the flowers and fruits of a hedgerow are beautiful.

It was also important to take into consideration the values and experiences of
those using both the station and the adjacent footpath.




What is the best way to create a new hedgerow?

While hedgerow planting has been taking place for centuries, there is still a lot to learn about
the best ways of doing so. There is a national target in England to create or restore 45,000
miles of hedgerows by 2050, so there is a clear need to test different methods to understand
how this can be achieved in a cost-effective way. The Hadley Wood Hedgerow trials are

providing an opportunity to learn and share new knowledge.

How was the hedgerow trial set up?

The trial site, established in November 2018, consists of two long strips of ground about 2
metres wide and 180 metres long running roughly parallel to the Hadley Wood station
platforms. Each of these strips was divided into three sections, approximately 60m in length.

This gave a total of six trial plots, as shown in Figure 1.
Three hedge creation techniques were tested at Hadley Wood:

1. Planting whips (young trees) - Two of the six trial plots
were planted using the traditional railway technique with
six two-year-old trees planted in every square metre.
Species were selected for the way they grow and their
wildlife value. They included a mix of hawthorn, field
maple, dog rose, dogwood, and wayfaring tree. Half of the
whips were planted by volunteers from the local
community under supervision from Network Rail and The
Tree Council. The other half were planted by contractors
provided with a planting specification.

2. Sowing a tree seed mix — in two of the plots, a tree seed
mix was sown in early March as recommended by the seed
supplier. The species mix was matched as far as possible to
the tree planting. The seed experts helped to estimate the
number of seeds we’d need to give six plants per square
metre. Three different sowing techniques were used,
followed by watering:

a. seeds scattered over the surface of the soil

b. seeds scattered over the surface and soil raked over

c. 5cm deep trench dug, seeds scattered in and soil
raked over the top.
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Figure 1: Trial layout

The ground of one of the seeded plots was cleared of vegetation and rotovated. The

other seed plot contained

some large hawthorns which were coppiced (cut to the ground) rather than dug up.
Seeds were scattered around the coppiced trees and then soil raked over (method b).



3. Natural regeneration - Two plots were left untouched as an attempt at natural
regeneration. For this, no human intervention is required, relying on vegetation
colonising an area either from existing seed in the ground, or seed dispersal by wind or
birds. This requires less upfront financial investment but is less predictable. Research
can improve understanding of its potential. Here, it also provides a trial ‘control plot’.

The plots were fenced off to reduce grazing pressure from rabbits and deer.

How have the trial plots been monitored?

Over the last five years, the trial plots have been monitored by Network Rail and The Tree
Council. Twice yearly visits were made to collect data and make observations. The data
collected included counts of surviving trees and measurements of average height in designated
monitoring areas of each plot. Visual observations were carefully recorded and supplemented
with photographs and videos.

What has been discovered?
Five years on, the results of the hedge trials show:

e The plots planted with whips have been the most successful, having formed a dense
hedgerow in certain areas with an average height of over 3.5m in just five years.

There is variation in the tree survival rates from between 58% — 100%, depending on how
they were planted.

o The whips planted by supervised volunteers from the local
community in 2018 had an average survival rate of 94% after
five years (ranging from 88% to 100% between the monitoring
plots) and have grown to an average height over 3.5m. These
plots now provide key functions of a hedgerow, such as visual
screening and wildlife value.

o The sections planted by contractors had a more variable
survival rate across the plots, ranging from 58% to 92%, and
averaging at 75%. Mid-term monitoring of the trees however,
highlighted concerns about the depths at which the trees had
been planted, with roots exposed on some plants. After five
years, the trees in these plots were about half the height of
the volunteer plots, averaging only 1.7m tall.

One interpretation of these field observations, is that the trees struggled to establish their
roots during the first few seasons, reducing both survival and growth rates. This suggests that
good planting techniques are a significant factor in the successful establishment of young trees.

Encouragingly, after five years, the hedge whips have already begun to produce flowers and
fruits, as the trees (now 7 years old — 2 years in the nursery and 5 years in the trial) had
reached sexual maturity. The impacts of this flower and fruit production, is that the hedges are
already providing additional important benefits for birds, mammals and insects.



The application of seed has shown some promise in parts of the trial site. The three
different sowing techniques yielded different results.

o The most successful section was where the seeds had been sown 5cm below the
surface. Here a high density of hawthorn and dogwood seedlings have grown (65
plants per square metre) beneath a covering of bramble. The field maple, dog
rose and wayfaring tree did not germinate. This is a far greater density than a
typical hedgerow, revealing that more than 50% of the seed germinated - 10
times more than predicted. It will be interesting to observe how these trees
continue to grow with such high competition.

o Where the seeds had been scattered on the surface and raked in, only
approximately six plants per square metre have germinated, mostly dogwood
with a few scattered hawthorns. The coppiced hawthorn however, grew to the
same height as the whips planted by volunteers.

o Where the seeds were just scattered over the surface and not raked in, no
young seedlings were visible after five years. It is thought that these may have
been eaten by birds or small mammals or become desiccated.

Overall, the hedges planted as seed took longer to start growing, with some seed not
germinating for two years and the average height of the tallest stretch only reaching an
average height of 1.3m over five years, compared to 3.5m tall in the planted section. It
is worth noting that the whips in the planted plots were two years old and so had a two
year head start! So the height of the seeded plot after five years is where the planted
plot was after two years.

Greater levels of patience might be required to establish a hedge in this way, but the
results after five years are remarkable — depending on the success of the sowing
technique. As a result of the trial at Hadley Wood, The Tree Council has incorporated
seed sowing in other hedgerow establishment trials across the country, which will give
us a lot more information.

Natural regeneration has not resulted in the formation of a hedgerow at this site —
these plots have been dominated by bramble. Overall, only nine trees or shrubs became
established in a 120 metres of trial plots, compared with the nine plants per metre in
the planted areas. As the nearest trees (and therefore seeds) were more than 30
metres away, this is perhaps not a surprising result.

While brambles do provide benefits for wildlife, such as flowers and berries, they do not
by themselves form a hedgerow! It is true that five years was not sufficient for natural
regeneration to be fully effective, but it appears that there was little seed dispersal into
the site, or that seedlings were outcompeted by bramble and other vegetation. What
this trial does show is that to achieve a hedgerow within a reasonable timescale, it
seems likely that some level of human intervention will be required — but further
research is needed to understand the benefits of incorporating some natural
regeneration in different contexts.



Year 1 - Trial begins - Winter 2018/19

Beginning of the trials — planting with
volunteers from the local community

Year 5 — Trial results — Summer 2023

The six trial plots marked out, planted,
coppiced, cleared and seeded

Volunteer planted plot (left) and coppiced /
seeded (right) — average height of 3.5m

Contractor planted plot showing an average
height of only 1.7m

Natural regeneration — brambles only (left)
and seeded using method (c) with hawthorn
reaching an average height of 1.3m (right)

Seeding method (b) with dogwood appearing
above the bramble canopy with an average
height of 1m




Limitations

It is always difficult to control every possible factor in a real-world field trial! For example, there
are different elevations on the embankment, and there may be differences in soil type or
quality in different parts of the site, which might affect how the hedgerows grow. It is
important to acknowledge these limitations when talking about the results.

However, the trial has undoubtedly yielded
some useful insights, and prompted further
questions and research. The data gathered will
feed into a larger dataset, from which we can
draw stronger conclusions and one small trial
at Hadley Wood really can contribute to giant
leaps in tree establishment research!

As this is a smaller-scale trial, these trends
cannot be assumed to represent planting in
other locations and further research is needed.

Cost effectiveness

There was considerable cost variation in the different hedgerow establishment methods per
metre. The default method of tree establishment inside the railway fence is to plant with
contractors, so this cost is presented as 100%. All the other establishment techniques are
presented as a percentage of this cost. Each cost includes the price of the materials, trees,
seeds and labour involved, plus the costs of organising and supervising the volunteers on the
planting day.

e Whip planting by contractors: 100%

e Direct seeding into a 5cm trench by contractor: 42%

e Direct seeding to surface (including raking) by contractor: 39%

e Whip planting with volunteer labour: 34%

e Natural regeneration: 20% (a proportion of overall site preparation costs)

All plots, except for natural regeneration, did produce a wildlife rich hedgerow after five years,
but at different rates and with slightly different outcomes, so it’s difficult to recommend a
preferred establishment strategy as this will be dependent on the purpose of the hedge in
question.

This trial provides valuable evidence to support the case for nature-based solutions along the
railway. In all plots, the cost of creating these hedges was less per metre than the cost of
security fencing, especially when taking into account the added value of greater biodiversity,
visual appeal and the needs of local people. This raises the potential that the hedge could once
again play a role along appropriate stretches of the railway’s boundary, although maintenance
costs, species composition and effectiveness as a barrier would still need further investigation.



Conclusions
This innovative, five-year trial at Hadley Wood Station has tested different hedge establishment
techniques with key learnings already being applied to other sites across the railway network.

The planted sections of hedgerow have formed an effective ‘nature-based solution’
boundary, providing biodiversity, flood water attenuation as well as being visually
pleasing — none of which are provided by a fence.

Hedge whips planted well, with the right knowledge and supervision, can quickly
develop into a dense, stock-proof boundary of around 3.5m tall within five years.
Hedge whips planted poorly e.g. to the wrong depth and with roots exposed, may
establish but much more slowly and only reach half the height of well-planted whips.
Natural regeneration, with no nearby tree seed sources, cannot be relied upon to
develop a hedge in this timeframe.

A hedge can grow from seed within five years but only with the right sowing technique.
It will not reach the same height as a planted hedge but can have denser composition.
Where trees can be coppiced, they will regrow as fast as well-planted whips making the
retention of those trees a cheap and effective hedgerow establishment technique.
Growing a hedge from seed may be more than 50% cheaper than planting with whips
(using contractors), but the method is currently more unreliable and would need further
testing to ensure success.

The close partnership of the local community, The Tree Council and Network Rail has
been invaluable and is allowing knowledge gained at Hadley Wood to benefit other
communities along the railway.

This research has inspired other hedgerow establishment trials across the country,
including elements of the Shared Outcomes Fund project coordinated by Defra which is
exploring the means of establishing trees outside woodlands.
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Forget-me-not seen amongst the hedgerows at Hadley Wood
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